This paper empirically examines if financial sector development is an important precondition for foreign direct investment (FDI) to enhance economic growth in the Asia-Oceania region. The study will also examine whether the impact is dependent on the stages of development of the countries. Panel data methods (fixed effects-estimator and random effects-estimator) were used to analyse the relationship between FDI, financial sector development and economic growth on a sample of 44 Asia and Oceania countries for the period 1996-2005. The empirical analysis showed that financial sector development enhances the contribution of FDI on economic growth in the region. It also showed that the complementary role of FDI and financial sector development on economic growth is most important for least developed economies in the region. Key strategies to enhance the role of FDI and financial development on economic growth in developing and least developed Asia and Oceania countries are also discussed in the paper.
Introduction
The number of empirical studies examining the impact of foreign direct investment (FDI) and financial sector development on economic growth has been growing ever since the emergence of endogenous growth theory. In the FDI-growth literature, empirical studies have so far yielded mixed results on whether FDI contributes positively to economic growth (e.g. Balasubramanyam et al., 1996; Borensztein et al., 1998; Carkovic and Levine, 2005; Hansen and Rand, 2006) . Meanwhile, in the financial development-growth literature, the empirical results were more conclusive; most studies found that financial sector development contributes positively to economic growth (e.g. Beck et al., 2000; Christopoulos and Tsionas, 2004; King and Levine, 1993a; Levine, et al., 2000) .
However, more recent studies have shown that the positive growth impact of FDI is dependent on the extent of financial sector development in host countries. Hermes and Lensink (2003) , Alfaro et al. (2004) among others, have provided empirical evidence supporting this proposition. Despite this, the number of empirical studies examining this complementary impact has been relatively small. Most of the cross-sectional empirical studies were not region specific (see Alfaro et al., 2004; Hermes and Lensink, 2003) , except for the study by Omran and Bolbol (2003) which focuses on Arab countries. There are no studies that have examined the role of financial sector development in enhancing the contributions of FDI on economic growth in Asia and Oceania countries -a region that have seen some of most rapid economic growth over the last two decades. This study hopes to fill this gap in the literature.
Specifically, this paper is designed to address the following issues. First, it aims to assess whether FDI and financial sector development have separate and/or complementary impact on economic growth in the Asia-Oceania region. Second, this paper also seeks to distinguish the complementary effect of FDI and financial sector development in least developed, developing and developed Asia and Oceania countries.
In this study, panel data methods (fixed effects-estimator and random effects-estimator) were used to gauge the dynamics between FDI, financial sector development and economic growth in the Asia-Oceania region. Hence forth, the fixed effects-estimator and random effects-estimator are denoted as FE-estimator and RE-estimator, respectively. The empirical analysis is performed on a sample of 44 countries for a 10 year period (1996 to 2005) .
The rest of this paper is structured as follows. Section II presents an overview of the literature on FDI, financial sector development and economic growth. This is followed by Section III, which outlines the model and the econometric methodology (traditional panel data methods) employed in this study. Section IV reports the empirical findings. Policy implications are discussed in Section V. Finally, Section VI concludes by suggesting some avenues for future research.
Literature Review
The role of FDI and financial sector development on economic growth has been widely discussed in the literature. De Mello (1997) argued that FDI enhances long run economic growth via technological progress, capital accumulation and human capital augmentation. The role of financial sector development on economic growth was first studied by Schumpeter (1911) . Later study by Patrick (1966) argued that financial sector induces economic growth via the following channels: reallocation of resources from traditional to growth-inducing sectors and the promotion of entrepreneurship in growth-inducing sectors. More recent studies have used the endogenous growth theory approach to study the role of financial sector development of economic growth. Greenwood and Jovanovic (1990) showed that financial institutions play an important role in collecting and analysing information of firms and markets. King and Levine (1993b) also argued that financial development increases the return on innovation by providing three services. These services include the following: effective evaluation of investment projects through the acquisition of information; ability to pool and mobilise household savings for innovative endeavours; and, ability to share and diversify risks to enhance innovation of intermediate goods.
The most recent studies have used the endogenous growth framework to capture the complementary impact of FDI and financial sector development on economic growth. In Hermes and Lensink (2003) , the cost of innovation was specified as function of FDI, where the cost falls as FDI inflow increases (innovation is cheaper due to technology transfer from foreign to local firms). The study showed that financial sector development increases the speed of innovation and technological spillovers from FDI. Using the ordinary least square method, the study showed that FDI will only have a positive impact on economic growth if the domestic financial sector is well-developed. Similar result was obtained by Alfaro et al. (2004) using banking sector indicators and stock market indicators.
Using panel data analysis, Omran and Bolbol (2003) conducted pooled OLS on 17 Arab countries and found that the impact of FDI on economic growth depends on development of the financial sector. Meanwhile, using the difference GMM estimator, Bailliu (2000) found that capital flows can only enhance economic growth in countries with sufficiently-developed financial sector. Choong et al. (2004) analysed the complementary impact using Johansen multivariate cointegration technique and Granger Causality test for three developed countries (Japan, US, UK) and six East Asian countries. The study concluded that in the long run, financial sector development is crucial for FDI to have positive effects on economic growth in seven out of nine countries examined, while short run causality tests revealed that financial sector development is important in six out of nine countries examined. In a later study, Choong, et al. (2005) applied the bounds test and unrestricted error correction model (UECM) approach on Malaysia and found similar conclusion for both the long run and the short run. This study found the short run elasticities for FDI, financial sector development and the complementary impact to be higher than their corresponding long run elasticities.
On the other hand, Alfaro et al. (2006) proposed a theoretical model where financial sector development influences the extent to which FDI promotes higher economic growth in host countries via backward linkages. Specifically, by easing credit constraints via lower lending and borrowing rates, financial sector development is able to facilitate linkages between foreign firms and domestic firms. The calibration analysis showed that countries with highly developed financial sector tend to have higher returns of FDI on economic growth.
There are also a number of studies that have shown that the complementary hypothesis is not supported. For example, Durham (2004) empirically showed that the complementary effect between FDI and financial sector development was not statistically significant in impacting economic growth. This study employed stock market indicator and accounted for simultaneity bias. On the contrary, Carkovic and Levine (2005) applied system GMM estimator and found that financial sector development was not important in influencing FDI to contribute to economic growth.
In summary, the studies reviewed have insofar been inconclusive on whether the complementary effect of FDI and financial sector development is important in facilitating economic growth. Hence, this study will re-assess this relationship for the case of Asia and Oceania countries using traditional panel data methods.
Data and Econometric Methodology
The econometric model for this empirical analysis is specified as: The parameter β 3 is expected to be positive because FDI is more growth enhancing in countries with better-developed financial sector (Hermes and Lensink, 2003) . Note that β 4 and β 5 are also expected to be positive, based on Solow's (1956) convergence argument. Developed countries have achieved a steady state, where economic growth rates are low and stable. On the contrary, least developed and developing countries have the potential to achieve higher status of development through economic growth. Therefore, any changes in factors contributing to economic growth will have a higher impact in least developed and developing economies compared to developed countries. From this perspective, one can expect that least developed countries with the same level of financial sector development will experience greater growth impact from FDI compared developing countries of similar level of financial sector development. Similarly, developing countries will experience greater growth impact from FDI compared to developed countries with the same level of financial sector development.
The Empirical Methodology
This study employed the following traditional panel data methods: the FE-estimator and the RE-estimator. The FE-estimator allows the unobserved effects (country specific effects) to be correlated with the regressors, while the RE-estimator does not allow for such correlation. Both the FE-and RE-estimators are consistent when the unobserved effects are uncorrelated with the observed regressors. However, only the FE-estimator is consistent when the unobserved effects are correlated with the observed regressors. Hence, the appropriateness of the estimator (FE-estimator or RE-estimator) is determined by testing whether the unobserved effects are correlated with the regressor. This is known as the Hausman (1978) test.
An important assumption for both the FE and RE estimators is that the idiosyncratic errors must be homoskedastic and uncorrelated across time. If the assumptions of the errors are violated, the FE estimator will still be a consistent estimator, but will be an inefficient and biased estimator (Baltagi, 2005) . It is very likely that our model exhibits heteroskedasticity (HSK) or serial correlation. To correct for serial correlation and heteroskedasticity, model (1) will be estimated using FE Generalised Least Squares [FEGLS] for the FE model. For the RE model, (1) will be estimated using the White's robust standard errors.
It is important to note that any regressors that do not vary across time for each cross section unit cannot be included into the FE model as a time-constant regressor leads to perfect multicollinearity. In this case, the FE estimator is undefined. Although time-invariant variables cannot be included individually into the model, they can be interacted with other regressors. However, the time-invariant variables can be included into the RE model. To obtain comparable results using both methods, we do not include the dummies for developing and least developed countries 'on their own' in model (1).
The Data
The empirical analysis was performed using data from 44 Asia and Oceania countries over a span of 10 years (1996 -2005) . Data was collected for countries classified under the Asia region and the Oceania region according to the United Nations (UN) Statistics Division Geographical Region Classification. A list of countries included in this analysis is provided in Table A .1 of the Appendix.
Note that previous panel data studies have used five-year averages to remove short run fluctuations in business cycles (Temple, 1999) . However, it was impossible to employ such intervals as this study was constrained by data availability. Thus, annual data was used in this study.
The dependent variable in this study is economic growth. Real GDP per capita growth rate (deflated using GDP deflator of base year 2000) was used to measure for economic growth. As for the explanatory variables, real FDI inflow as a percentage of GDP was used to measure FDI. This study employed the following proxies to measure financial sector development:
• Liquid Liabilities -Ratio of financial system liquid liabilities (usually M3, or M2 when M3 is unavailable) to GDP • Private Credit -Value of credits to private sector allocated by financial intermediaries divided by GDP Due to its advantages over other proxies, Levine, Loayza and Beck (2000) argued that Private Credit was a better measure for financial sector development compared to Liquid Liabilities. Both financial development indicators were deflated using CPI of base year 2000 or, if unavailable, GDP deflator of the same base year.
The interaction between the FDI and financial development indicators was used to capture the complementary impact of FDI and financial sector development on economic growth. Using the 2005 World Bank Analytical Classification criterion, Asia and Oceania countries were classified into:
• Least developed countries -low income
• Developing countries -lower middle income and upper middle income
• Developed countries -high income The developed countries category was designated as the reference category. Only two dummy variables are required to represent these three categories to avoid dummy variable trap. These two dummies were interacted with the interaction term of FDI and financial development indicator to capture differences in the complementary growth effect of FDI and financial sector development in least developed, developing and developed. Temple (1999) suggested that these interaction dummies are useful in detecting heterogeneity.
Other explanatory variables (control variables) include initial GDP per capita, gross capital formation (GCF) as % of GDP, government consumption expenditure as % of GDP, trade openness, secondary enrolment ratio (proxy for level of human capital), population growth and government effectiveness index. Definition of all the variables employed in this analysis, along with the data sources is provided in Table A.2 and Table A .3 of the Appendix.
There are concerns about multiplying two continuous variables in regression analysis, as it produces another continuous variable which may not be meaningful when the bases of these variables are different. Hence, this study proposed to construct indices for FDI, Liquid Liabilities, Private Credit and secondary enrolment ratio. Note that FDI Liquid Liabilities and Private Credit have the same base, but FDI and secondary enrolment have different bases. Thus, the construction of indices for variables with different bases makes the interpretation more meaningful as it standardises the base to 100.
Finally, availability of quality data is a known problem when analysing developing and least developed countries (Temple, 1999) . Therefore, it is not surprising that missing data is inevitable for countries included in this analysis. Missing observations for secondary enrolment ratio were estimated using non-linear time-trend interpolation method for the period 1996 to 1998. Government effectiveness index was also interpolated because the data was only available for every two years between 1996 and 2002. The missing figures were computed as simple averages of the figures from period (t -1) and (t + 1).
Empirical Results
In this paper, the model in (1) was estimated using the FE-estimator and RE-estimator. Based on the Hausman (1978) test statistics, the null hypothesis of the RE estimates being asymptotically efficient and consistent was rejected at any conventional level of significance. This was true for both financial development indicators, namely Liquid Liabilities and Private Credit. Hence, the FE-estimator was found to be more appropriate for estimating the model in (1). The 1 st order serial correlation tests do not indicate the presence of correlation in the FE residuals. To account for potential cross-sectional contemporaneous correlation in the residuals, model (1) was estimated using FEGLS. The results are reported in Table 1 . For comparison purpose, the results obtained from RE-estimator with White's robust standard errors are also reported. In contrast to the RE models, the estimated FEGLS models are more appropriate for obtaining robust statistical inferences as they do not exhibit the problem of 1 st order serial correlation in the residuals. Furthermore, the Jacque-Bera test statistics showed that the null hypothesis of normality in the FEGLS residuals cannot be rejected at any conventional level.
Based on the FEGLS regressions, the individual impact of FDI on economic growth was found to be positive and significant, regardless of the financial development indicators employed. In contrast, the RE regressions suggest that the impact of FDI on economic growth was statistically insignificant. As FEGLS is a more appropriate estimator, the results imply that FDI contributes positively to economic growth, ceteris paribus. This result is consistent with some studies in the FDI-growth literature (e.g. Balasubramanyam, et al., 1996; De Mello, 1999; Ram and Zhang, 2002) . However, the result is inconsistent with the results found in the literature examining the complementary growth impact of FDI and financial sector development such as Hermes and Lensink (2003), Omran and Bolbol (2003) and Alfaro et al. (2004) . These studies found that the individual impact of FDI on economic growth were both negative and statistically significant or positive but statistically insignificant.
Meanwhile, the individual impact of financial sector development on economic growth was found to be negative, irrespective of the indicators used. However, it was only statistically significant in the FEGLS regression where Private Credit was used as the proxy for financial sector development. Note that the negative impact was found to be statistically significant in all the RE regressions. Hence, the results obtained here suggest that its significance depends on the proxy used in measuring financial sector development. One possible explanation for the negative impact of financial sector development on economic growth is financial fragility, which was discussed in Loayza and Ranciere (2006). suggests that FDI and financial sector development are complementary in facilitating economic growth, ceteris paribus. The null hypothesis was rejected for both models. Similar results were observed in the RE regressions. This conclusion is also consistent with previous empirical studies such as Hermes and Lensink (2003), Omran and Bolbol (2003) , Alfaro et al. (2004) , and Choong, Yusop and Soo (2004) .
For the FEGLS regressions, the interaction term
In addition, the null hypothesis of 4 5 0 β β = = was rejected for the FEGLS regressions. The same result was obtained from the RE regressions. This implies that the complementary impact of FDI and financial sector development on economic growth was different in least developed, developing and developed countries, ceteris paribus.
Since the Wald tests conclude that the complementary impact was different in the three groups of countries, we are interested to determine which of the two groups differs. Recall that the reference group is developed countries. The interaction term × × dLDC FDI FinDev was positive and significant in both the FEGLS and RE regressions, irrespective of the financial development indicators employed. These results suggest that the complementary impact of FDI and financial sector development is significantly greater in least developed compared to developed countries. Hence, for the same amount of improvement in the financial sector, FDI will have greater impact on economic growth in least developed countries compared to developed countries.
In contrast, the interaction term × × dDC FDI FinDev was insignificant in all the FEGLS and RE regressions. The estimated coefficient was positive when Liquid Liabilities was used, but negative when Private Credit was used in the FEGLS regression. As for the RE regressions, the estimated coefficient for this interaction term were positive, for both Liquid Liabilities and Private Credit. Although the complementary impact in developing countries was generally greater than developed countries and lower than least developed countries, this difference were statistically insignificant in both models.
To sum up, the empirical results suggest that financial sector development is important for FDI to contribute to economic growth in the Asia-Oceania region. This complementary impact of FDI and financial sector development on economic growth in developing countries was as important as it was in developed countries. But the complementary impact was more important in least developed countries because the impact on economic growth was higher. This somehow provides evidence to support Solow's (1956) convergence argument in least developed countries.
For the control variables, only the results obtained from FEGLS are discussed here. As indicated in Table 1 , control variables that were statistically significant irrespective of whether Liquid Liabilities or Private Credit was used in the model include GCF, government consumption, initial GDP per capita, population growth, government effectiveness index, interaction between the least developed countries dummy and trade openness, as well as the interaction between FDI and secondary enrolment ratio. All the control variables have the expected signs, except government consumption and the interaction between FDI and secondary enrolment ratio. Barro and Sala-i-Martin (1995) attributed the negative impact of government on economic growth to unproductive public sector or some aspects of bad government such as corruption, which is likely to be captured by the variable. These factors have the tendency to hinder economic growth. The fact that the interaction effect of FDI and secondary enrolment ratio on economic growth was negative and statistically significant, irrespective of whether Liquid Liabilities or Private Credit was used as the proxy for financial sector development was quite puzzling. Despite being inconsistent with previous studies (Borensztein et al., 1998; Hermes and Lensink 2003; Li and Liu, 2005) where this interaction term was positive, an interpretation for this negative coefficient is that the contribution of FDI to growth decreases as secondary enrolment ratio increases. It can be argued that countries with a higher level of human capital are more likely to engage in R&D locally, which is growth enhancing according to Romer (1990) . Hence, an increase in the level of human capital reduces a country's dependency on FDI (foreign technology) for economic growth. Good examples of countries in Asia that have used domestic talent to enhance economic development are Singapore, Korea, Taiwan and Hong Kong.
The positive impact of GCF on growth implies that higher domestic capital investment contributes to economic growth in the region. Meanwhile, the negative impact of population growth suggests that increased population growth in the region will hinder economic growth. The positive impact of government effectiveness implies that improved government effectiveness will enhance economic growth in the region. Finally, the results in Table 1 suggests that trade openness is detrimental to economic growth in the region's least developed economies. The interaction between FDI and government effectiveness was found to be positive for both the FEGLS models, but were found to be statistically insignificant at the conventional level. Furthermore, similar results were obtained with the inclusion of this interaction variable. Thus, the interaction between FDI and government effectiveness was not included in the final models reported in Table 1 to maintain a more parsimonious model.
Discussion
The empirical analysis suggests that financial sector development is important for FDI to facilitate economic growth in Asia and Oceania countries, regardless of these countries' stages of economic development. From the policy perspective, the empirical results obtained in this study have very important implications for Asia and Oceania countries, especially for developing and under-developed economies. Hence, this section is devoted to address some policy issues with respect to the complementary impact of FDI and financial sector development on economic growth.
Countries in this region should re-consider the sequence of financial sector development policies and FDI policies, similar to the recommendation made by Hermes and Lensink (2003) , Alfaro et al. (2004) and others. These countries should improve their domestic financial system prior to liberalising the capital account and embarking into policies that encourage greater FDI inflows. For example, these countries should formulate policies to encourage the development of effective and efficient financial institutions and markets that meet the needs of a knowledge-based economy. Examples of policies to strengthen the financial sector include developing human capital in this sector, maintaining good governance, and fostering collaboration between developed, developing and least developed countries.
In terms of FDI promotion policies, countries in the Asia-Oceania region should formulate a range of policies aimed at attracting FDI into key sectors of the economy. These include investment incentives, development of basic infrastructure, policies to promote technology transfers from foreign firms, and initiatives to encourage FDI in the R&D sector. The last two strategies are particularly important for building innovative capacities in these countries, which will subsequently lead to technological progress.
Human capital development policies are also important for the development of a knowledge-intensive economy. Both the governments and enterprises have an important role to play in raising the level of skilled workforce in the region. Governments should provide fiscal and non-fiscal incentives for human capital development, while enterprises should encourage their employees to engage in further education and training. The private sector participation can be increased if the appropriate taxation system was in place to reduce the burden of training and developing the labour force.
It is also important that effort must not only be given in increasing the supply of skilled workers in developing and least developed Asia and Oceania countries, but also in preventing brain-drain from these countries to more developed countries (Vaithilingam et al., 2006) . The build-up of skilled workforce and research personnel in the region will lead to greater innovative capacity of the region, hence, raising the productivity level in the region. It will also lead to the substitution of foreign technology to local technology. This reduces a country's dependency on foreign technology to stimulate economic growth.
In summary, the positive impact of FDI on economic growth can only be achieved if developing and least developed countries in the Asia-Oceania region invest in financial sector development, education and training and adoption of new technology.
Conclusion
In this paper, the role of FDI and financial sector development on economic growth in Asia and Oceania countries were examined. Panel data analysis was performed to assess if FDI and financial sector development have separate and/or complementary impact on economic growth in these countries. The study also empirically examined whether this complementary impact differs amongst least developed, developing and developed countries. The empirical analysis was performed on a sample of 44 Asia and Oceania countries for the period 1996-2005.
The main findings of this study are as follows:
• FDI, on its own, contribute to economic growth;
• financial sector development plays an important role in further enhancing the contributions of FDI on economic growth; thus, their impact on economic growth is complementary; and • the complementary growth impact of FDI and financial sector development is most important for least developed countries, while being equally important for developing and developed economies in the region.
The empirical findings have important implications in stimulating economic growth in Asia and Oceania countries. A range of initiatives for enhancing the financial sector, attracting FDI and developing human capital are discussed in this study. But, the recommendations made in this study were very general for the region, and not country-specific. If these recommendations were to be implemented, countries in the region should evaluate the costs and benefits of these policies prior to implementation.
Future studies should focus on identifying if financial sector development is an important pre-condition for FDI to contribute positively to economic growth in various other regions such as Africa, Latin America and Eastern Europe. Region-specific evidences will enhance policy recommendations for these regions, and at the same time, reduces the application of general policy recommendations which may not be relevant to these regions. 
